The study intends to investigate the impact of macroeconomic indicators on foreign reserves in the context of Pakistan. The Vector Autoregressive (VAR) model has been used to estimate Pakistan's foreign exchange reserves demand. It uses current account vulnerability, capital account vulnerability, exchange rate flexibility, and the opportunity cost of holding reserves as independent variables. Findings/Originality: The results indicate that macroeconomic variables such as remittances, exchange rate, the ratio of current account deficit to GDP, and interest rate differential (measure as opportunity cost) determine the country's long-run reserves demand function. Whereas, observed results show that demand for foreign reserves is highly sensitive to capital account vulnerability and less responsive to its opportunity cost. The Granger causality analysis probed that the various macroeconomic variables fail to cause reverse causality. It implies that in Pakistan, the demand for reserves is driven by macroeconomic stability. The study is helpful for the country's institutions to boost foreign reserves by controlling macroeconomics indicators.
Introduction
Foreign exchange reserves are the crucial assets that can easily manipulate the pace of a country's exchange rate through effective interventions in financial markets or proven to be an imperative tool for monetary authorities to crop external payment imbalances. Normally, a country embosses its reserves in the form of gold, foreign currencies, and special drawing rights (SDR). In the 1980's the topic of foreign exchange reserves was less clear, and countries were bound to follow fixed exchange rate regimes (Frenkel & Johnson, 1978) . The Asian financial crises and the considerable demand for reserves acquisition were fueled by free-float exchange rate system. After the substantial turmoil of Asian financial crisis in the late nineties, the level of foreign exchange reserves held by the developing countries has risen from 30 percent of global reserves to almost 60 percent till the year 2005.
There is an ongoing debate about the need to hold such foreign reserves boot up after the afro-mentioned events. Foreign exchange reserve can be considered as a preventive step against a possible financial crisis accrues from an unexpected stop of funds inflow, such as capital and revenue. According to Mercantilist View, the way for a nation to become richer is to restrict imports and stimulate exports that were prevailed in the seventeenth and eighteenth centuries. However, one nation can win at the expense of others by acquiring more reserves.
There are different results presented by previous studies regarding the reserves accumulation. Moreover, formal one explained that holding large reserves is costly, whereas the opponents have proved that the opportunity cost of holding reserves as a defense shield is smaller than the possible cost of facing a crisis. According to forex market stakeholders, holding large reserves seems to be a convincing choice for operational smoothing. The insecure international monetary system is the more reserves are needed to manage the currency and to defend against a financial crisis. A country facing a crisis might be shut out of the international capital markets because of sovereign risk concerns. Foreign exchange reserves in Pakistan has grown from an average of US $1.5 billion in the late 1990s to the US $10 billion in 2003. Additionally, the extent of the current debate on the sustainability of this new stock compilation of reserves raised the more relevant questions of the factors which may affect the central bank's decision to hold on.
The history has witnessed a gradual build-up of foreign exchange reserves that may stand at $13.3 billion in June 2005. Let us have a glance at major flows of foreign funds in the local market, for example, a temporary inflow of $1.5billiontook place in 1994 in foreign direct investment that primarily constituted of proceeds from the Pakistan Telecommunication vouchers and HUBCO Power Company as well. Furthermore, during the same period, there was a substantial loss of remittances to the informal channel that ultimately, control the pace of the local foreign exchange market. The State Bank of Pakistan (SBP) also took various measures to switch worker's remittances towards the formal banking channel and particularly, its efforts were expedited after September 11, 2001 when the fear of possible association with terrorists prompted, and many expatriates use the official system to transfer their funds (Abdul & Bokhari, 2008) . It is a widely accepted fact that the role of remittance in local reserves is very curtailed, and approximately more than $10 billion our country receives in this regard.
Here are two common opinions expressed in a discussion about the sources of reserve accumulation. The concern was that the SBP was purchasing dollars from the open market, and this was not the right way to build up foreign exchange reserves before Sep 11, 2001. After September 11, it is said that all this build-up has taken place due to political and non-economic factors as Pakistan had aligned itself with the U.S. in the fight against terrorism. The more critical factor in the case of Pakistan is workers' remittances. In 1999-00 and 2000-01 these remittances were channelized by SBP by using both the open market as well as the inter-bank market (Husain, 2002) . However, the role of remittance in reserve accumulation has softened up because most of the worker remittances operate from the informal sector which away from formal counting. So, it has been observed that the dynamics of the local foreign exchange market are different and still most of these are not properly understood. Therefore, the present study intends to investigate the determinants of foreign exchange reserves in Pakistan. The local scenario demands a lot to know what are the key drivers which set the tune of our exchange rate. Particularly, in a country which is characterized by an unfavorable balance of payment most prominently due to heavy import bills and massive foreign debts that require positive movements of the exchange rate. The study has tried to enlighten the pros and corn of our local foreign market for a better understanding of stakeholders.
The study intends to investigate the impact of macroeconomic indicators on foreign reserves in the context of Pakistan by using data of thirty-two years . The Vector Autoregressive (VAR) model has been used to estimate Pakistan's foreign exchange reserves demand. In this regard, extensive literary evidence has been gathered to establish the base of our theory. There are few glimpses of the literature review as follows. Prabheesh (2007) used a co-integration and vector error correction approach to estimate India's demand for foreign exchange reserves for the period of 1983:1 to 2005:1. The purpose of the study was to contribute to literature for India by using a broader set of explanatory variables. The results indicate that India's long-run reserves demand is a function of current account vulnerability, capital account vulnerability, exchange rate flexibility, and opportunity cost of holding reserves. Moreover, reserves accumulation in India is less sensitive to its opportunity cost. Khan and Ahmed (2005) analyzed Pakistan's reserve demand using the quarterly data from the period 1982 to 2003. The study used co-integration and error correction framework. They found that there is a stable long-run reserve demand function in case of Pakistan. Further this study also tried to analyze Pakistan's long run reserves policy, which appears to have been guided by the level of foreign trade (imports), uncertainty (variations in the balance of payments), and the opportunity cost of holding reserves (money market rate). Ryang (2007) investigated the Korean reserve demand and examined its structural change after the financial crisis in 1997 in Asian countries. The dynamics of the reserve's demand during the pre-and post-crisis periods were reasonably specified by the error correction model and the cointegrating vectors. The result showed that there is a long-run relationship between the reserve demand and the variables that were incorporated in this study. Kılıç and Bayar (2014) examined the relationship between real effective exchange rate volatility, tourism receipts and expenditures in Turkey. The volatility in the real effective exchange rate was obtained with a generalized autoregressive conditional Heteroscedasticity (1,1) model. The study also applied co-integration approach to check the long-term relationship between the series was determined, and the direction of this relationship was determined using pairwise empirical. The results indicate that there is a positive long-term relationship between the REER (real effective exchange rate), tourism receipts and expenditures.
Furthermore, the short and long-term relationships among the variables were tested by causality analysis and the Vector Error Correction Model (VECM). The study found that there was a short-term relationship among the variables and equilibrium was achieved using both variables. Moreover, the model was significant.
The Causality Analysis also applied and found that tourism receipts relationship and expenditures were not the Granger Cause of REER in Turkey. Similarly, REER did not Granger cause tourism receipts and expenditures. Mukhtar and Rasheed (2010) investigated the long-run relationship between exports and imports of Pakistan by using the Johansen Maximum likelihood co-integration. They found the existence of co-integration vectors and long-run relationship among the variables. Further testing the stability of long-run relation and direction of causality, Granger causality procedure, and vector error correction model has been applied. Aqeel and Butt (2001) attempted to found the direction of the causal relationship between energy consumption and economic activity in Pakistan. More specifically investigated was the causal relationship between growth in energy consumption and growth in GDP. The methodology was based on the Granger causality test, which has been found appropriate by using the co-integration technique. The results indicate that there is no cointegration between the variables concerned. For selection of optimum lag length Hsiao's version of Granger causality tests was used. Okyere, Fosu, and Boakye (2013) examined the causal relation between some macroeconomic variables and stock prices in Ghana. The study used multivariate vector autoregressive (VAR) approach and Granger causality test. The results indicate that all the time series variables exhibit trends (non stationary). The difference series which are stationary are then included in the estimation of the VAR model. A VAR(1) model was used in the estimation of the relationship between stock prices and macroeconomic factors. Ali (2011) investigated the impact of changes in selected microeconomic and macroeconomic variables on stock returns at Dhaka Stock Exchange.
A Multivariate Regression Model computed on Standard OLS Formula has been used to estimate the relationship. Granger Causality Procedure is used to find out the direction of relationships between variables. Foresti (2007) focused on the relationship between the market price of stocks and growth. A Granger causality analysis has been carried out to assess whether there is any potential predictability power of one indicator for the other. Rossini and Kupke (2012) estimated to assess whether the theoretical Ricardian understanding of the relationship between house and land prices is valid in a dynamic urban land market by using Granger causality. The study compares a Site Adjusted Land Price Index with an equivalent Quality-Adjusted Housing Price Index developed for Adelaide, the state capital of South Australia. The study identifies the increasing gap in the rate of growth between vacant land and detached house prices for a metropolitan area and concludes that house prices Granger-cause land prices but not that land prices Granger-cause house prices.
Research Method
The study intends to investigate the relationship between macroeconomic variables and foreign exchange reserves concerning Pakistan by using time series data from the period of 1984 to 2015. The data have been extracted from the Thomson Reuters, State Bank of Pakistan, Ministry of Finance Pakistan (MOF) and International Monetary Fund databases (IMF, 2010) . The normality of data is the main concern for further analysis that has been probed with an Augmented Dickey-Fuller test (ADF) and Phillips Perron tests respectively. Additionally, the vector autoregressive (VAR) model has been established for demonstrating the dynamic behavior of economic & financial time series. Vector autoregressive model is a set of simultaneous equations of reduced form designed to probe long-run equilibrium between variables. In the study, two macroeconomic variables such as exchange rate and opportunity cost are assumed in the initial VAR model. Because these variables have some degree of hysteresis properties that can partly be explained by their past values which are given as:
The reduced form equations are as follows:
The equation is typically a VAR (1) system with
The basic p-lag vector autoregressive (VAR (p)) model has the following form:
where ∏ are n×n coefficient matrices and ε in an n×1 unobservable white noise vector process with zero mean and serially uncorrelated with time-invariant covariance matrix. Since the basic VAR(p) model may be too limited to represent sufficiently the main characteristic of the data so we include other deterministic terms such as (linear trend or seasonal variables) and exogenous variables to represent the data reasonably well. Equation modified as:
where Dt represents deterministic components an n×n matrix, Zt represents an m×1 matrix of exogenous variables and Ψ and Γ are parameter matrices. In the studies, the lag length for the VAR(p) is determined by the three most popular information criteria such as Akaike's (1974) information criterion (AIC), Schwarz's (1978) , Bayesian information criterion (SBIC) and the Hannan-Quinn criterion (HQIC). These are expressed algebraically as: AIC = ln (σ 2 ) + 2 SBIC = ln (σ 2 ) + ln T HQIC = ln (σ 2 ) + 2 ln (ln(T)) (Aizenman & Marion, 1993) . The data are transformed into log, and then the difference of logarithm was taken. The multivariate regression model is specified as:
By using the standard regression technique, the equation (7) can be estimated when the variables are stationary; residual terms are uncorrelated and Homoscedastic. There should be cautious that if variables are non-stationary at levels then using standard regression may lead to misleading results (Granger & Newbold, 1974) .
Results and Discussion
The statistics of the variables are given in Table 2 . The table shows three variables of negatively skewed, while the rest are positively skewed. The Kurtosis values of all the variables also show that the data is not normally distributed. Additionally, the time series properties are verified by using sophisticated statistical techniques such as augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests. The unit root for all the series and the null hypothesis of stationary I(0) for all variables are rejected at level (at 95% confidence) corresponding to I(l). To achieve the stationarity of data first differences are required for all the series like current and capital account vulnerability, exchange rate, remittances, reserves, opportunity-cost, and economy size. The results in Table 3 indicate that all series are normal at first difference. The (ADF) and (PP) tests show that the data is non-stationary I(l) at the level, then Johansen procedure is used to establish either the data series are cointegrated or not. Johansen's co-integrated approach starts with the formulation of the unrestricted Vector Auto-Regressive Model (VAR). Normally, the co-integration procedure requires a time series non-stationary at level. All series in the cointegrating equations have the same order of integration. The co-integrating equation can be considered as a long-run equilibrium relationship between the variables, and Johansen test shows the eigenvalue and trace statistics are indicating there is evidence of two cointegrating vector relationships among the given variables. Co-integration is the statistical implication of the existence of a long-run relationship between economic variables. The normalized co-integrating equation exhibits theoretically expected signs and the standard errors in the parentheses. The impact of current account vulnerability has a stronger influence on reserve demand. Whereas, the effect of remittances indicates that a one percent increase causes more than one percent decrease in demand for reserve holdings. The interest rate discrepancy (opcost) enters the co-integrating vector significantly, but its impact is low as compared to other variables. It implies that the reserve accumulation by State bank of Pakistan (SBP) sensitive to the opportunity cost of reserves holding in Pakistan.
Test of Causality
In economics, determination and logical testing of causal relationships among the variables only became possible after an operational framework was developed by Granger (1969) and Sims (1972) . Their approach is significantly based on the axiom that the present and past may cause the future but the future cannot cause the past (Granger, 1980) . In econometrics the most widely used operational definition of causality is the Granger definition of causality, which is defined as follow: "X is a Granger cause of Y (denoted as X→Y), if present Y can be predicted with better accuracy by using past values of X rather than by not doing so, other information being identical" (Charemza & Deadman, 1995) . While we are interested in testing the direction of causation between the variables which are related to our study reserve demand. The bivariate Granger causality test was conducted to find out the direction of causality and feasible response among the variables. The outcome is given in Table 5 and 5-a (appendix). It indicates a unidirectional causality is running from Resvto Eco-Size, Ex-Rate, Remt, Op-Cost, Cap-Vulnerability, Current Account Vulnerabilitywhereas there found no causality between Resv and the macroeconomic variables. Similarly, we also run to accessing causality and analyze through the pair-wise Granger causality test to understand the direction of the causality between the macroeconomic variables outcome.
Conclusion
Macroeconomic variables and Foreign Reserves are not only considered important to maintain the exchange rate but also to avoid the currency crisis in a country. For a long time, Pakistan is facing severely bad macroeconomic variables; that is why the foreign reserves of Pakistan are going down day by day. The present study intends to investigate the impact of macroeconomic indicators on foreign reserves in the context of Pakistan by using a time series data of thirty-two years. In this study, the Vector Autoregressive (VAR), Johansen Co-integration and Granger Causality tests have been applied to estimate Pakistan's foreign exchange reserves demand. The study concludes that Pakistan's long-run reserves demand is a function of current account vulnerability, capital account vulnerability, exchange rate flexibility and the opportunity cost of holding reserves. These findings are in line with the study of Khan and Ahmed (2005) that concluded that imbalance in balance of payments and opportunity cost guide the policy related to reserves long run.
Regarding the remittances from overseas, the study concludes the inverse relation between remittances and reserve holdings. This finding is similar to Elbadawi (1990) who also found a negative relationship between these variables. Facts address that Pakistan holds foreign reserves as a preventive measure against current account vulnerability. The reserve holding behavior by the monetary authorities is mainly influenced by the capital account vulnerability indicative that also sensitive in the second step to the remittances. The results also show that reserve accumulation is less sensitive to its opportunity cost as well. Moreover, the measure of exchange rate flexibility does not affect the reserve holdings significantly.
Being a small economy, Pakistan needs to maintain high reserves holdings for the overall macroeconomic policies, external debt, and currency fluctuation. The monetary authorities also need to reduce the current account deficit by discouraging imports and enhancing the exports by providing a friendly and suitable environment to the international and national businessmen. Moreover, Govt. of Pakistan should also encourage the expatriates of Pakistan to send their remittances through the legal banking system. Further, the monetary authorities should also need to restructure their system and eradicate the shortcomings in the present system. 
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